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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent an exterior packaging 
material of a secondary battery from swelling by restraining the 
generation of gas when stored at high temperatures as well as to 
improve large current discharge characteristics and 
charge/discharge cycle characteristics. 
SOLUTION: This secondary battery is equipped with an 
electrode group 2 comprising a positive electrode 12, a negative 
electrode 1 3 including a material for occluding/releasing a lithium 
ion, and a separator 3 arranged between the positive electrode 
12 and the negative electrode 13; a nonaqueous electrolyte 
impregnated into the electrode group 2 and including a 
nonaqueous solvent and a lithium salt dissolved therein; and a 
sheet-made exterior packaging material 1 of 0.5 mm or less in 
thickness including a resin layer and accommodating the 
electrode group 2; wherein the nonaqueous solvent contains y- 
butyrolactpne from over 50 vol.% to under or equal to 95 vol.% of 
the total nonaqueous solvent. 
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37tii^iDi:*^^jt2^l^. 1 Oi*fI%iaT<h-r^- t;{)<M^ 
Ll^o Ml::^^^^LL^^^iti^^i. 2tt:|S%JaTT'fc'5)o 

^t-. <*fgJ±^a)TRgfiIi±. o. oon*^%ic-r^c 

tm^^LKs Hd^^Ll^TEfilliO, 0 5i*W%T- 

[0 0 5 6] mtttmmmmz^^tt^m^mt lx 
li. «x.i*51smiSKU^'!7ix (L i c I 04 ) . a:7»> 

^b'j>^'J^OA (L i PF6 ) . 7t^'t7:7*:/^b'j^'!7i* 
(L i B F4 ) A:7':/1b5tt*U5^^A (L i A s 
F6 ) . h 'J '7;U:^P> ^X;U?t^>S'J^';?A (L i C 

F3 503 ) . e;^;. h u 37;u;tP>^;u:^;u7t^— s 
K'j^'t7A [ (L i N (c F3 S02 ) 2 ] U^O')"^ 

^INliL i BF4 SfflLN-5>C03b<»^Lt^e 

[0 0 5 7] Btj|Bffifi?ScDIulEI^7Kjtl«(::>f^-r^Jt«?a 
ii. o. 5.-2. 0^;u/ I <!: -r A^M^LLNo 

[0 0 5 8] WfBI^*ffifl??«(7)SI*. O 
OmAh^tc^O. 2-0. 6 glC-r^C L 

O. 2 g/ T 0 0mA h^iSlZ-f^i:. lEfil^h^ffi 

fe'?)o ^^7Km^l;«g*<o. sg/^ioomAh^ 

$^^LL^iBfflli. O. 4-0. 55g/100mAh-C 



(8) 
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[0 0 5 9] 5) 

)V (PAN) . 7t<'j7^ U L/— h (PMMA) . 7\(*)y 
^>^be-'jr> (PVdF) . :;KU^^be-;U (PV 
C) . ^fcli7K'JXTL/>:!|-+t>-^ K (PEO) 

[0 0 6 0] wimm\^^mf^mi&^\t. mm. a 

-So 

[00 6 1 ] flS£m7felc#^n^t*Si4*^'r^S5i'^ 

CD^MI*. O OmA h^tcHJ O. 1 -6mg 

let" ^ C t L t^o ctLi^<:*iCO cJ: 5 3^*:^6i::cfc *i 

OmAh^tryo. 1 m g^;1§lc-r'5)i:. jEli. -b/\°U 

^CD^MCDc^:y$^^Lt^|g®l*. ffiyfe^S 1 OOmAh 
^tcUO. 2— 1 mg trfc-So 
[0 O 6 2] 6) 

^^g<-r'2)3 t;!)<T'^^t.(D(D. Blglll (flexibilit 

[0 0 6 3] ig 1 (D^^^iz^^ti^mBmit. 



(Dil-miilli*. ifiSlcDmflgM. tL<(i2fI^^U± 

mm CDS® cif^it^ttSBi * iB-r ^ c i: Jb^-e # s « 

[0 0 6 4] fflSEI6ia)M-SI«CDff**<0. Smm^ie 

lZi^^L<liO. 2 5mmlUTX'. g4iJ?*L<l*0. 
1 SmmJUTrfc-So ^^c. J?$3b<0. OSmmcfcU* 

liO. 0 5mm(:i-r^-it;!)W^Lt^o SlC^iT^Ll^T 
i®fill*0. O 8mmT'. «ti»^Ll^teHliO. 1mm 

fe -S) O 

[0 0 6 5] MI£m2 0ng«lC(i. 0y^(*. *]S«&. 

^tr^ s h :7 -< ;uA^^rf ^ c <h a^t-^-^o 
=.v^jvm^mii^^tt<x^^o KMT?. tK 

[O 0 6 6] «ilSBm2(DnS^«CDli:**<0. SmmcfcU 

m^(OS-^\t. O. 2 5mmiUTlC-r-5>wi:M?^L 
< . Ml::^?^ LL^^®^iO. 1 SmmiUTtrfe'So ^ 
tc. m^A^O- 0 5mmc*:y-^L^<t. ^ft^-\i>5KtiL^< 
tji^o ^(Ofz^. Ji:$a)TI8ffiliO:. 0 5mmlZ-r^- 
t:6<^^?^LL^o L t>TPBfiII* O . 0 8mmT'. 

LL^ic^liO. 1mmT*fe-g>o t^l^l. ffllBB 2 
(DnS*JOJ¥$:|i. O. OS'-O. 3mm<Di6Sl^"Cfc 
-SC^hA^J^^Ll^o * '^>l::^^^Ll^ealiO. 08- 

O . 15 mmT? fe-So 

[0 0 6 7] ^m^(r>W.'^\t. iUTi::l$i0^'r'&:^;iT';Il 
;U7n;UATS KJS?S-ea^ffiJ^Ci:le<J:y PVd F^». 



(9) 
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[0 0 6 8] fiis'i^-f ^I'-^asnsiw^^i^^^^. ffiSS 

[0 0 6 9] C(D|^7Km»j«— ^^SjfeCO— giJT'&'5>S^ 

[o o 7 o] ID 1 li. *^0^ir^t3^m 1 cDl^TKmfl?;^ 
- ;:^m;tlic7)~-&ij T' fe ^ 'SSI 'J 5^ O A ^ :t > - ;^m;i!l ^ ^ 
-r^Sgl. @2i^gii(;)A§|i$^-rtti;^i9TDi@. g)3(^ 

[007 1] Si izjr:-^,*: 31::. 3? < ;UA*^ 

mmzm\si^*ifzmikimr^a mz^mm^. mz\z 

1 3. •tr/<L/-'$' 3. iEffiH4i:3Ell*B»5 tlESS 
4 ^ii^t-IE^il 2. -tr/^U-^S. M^ll6i:^^S 

m<*7s^i^^-^ffii 3t<zcDmm\zmm^^tz^(Dt^ 
e^ts^, msBmffi»2i*. *niiicfiism@ma* 7 35)< 

3&i/^«ii6(Dsi»icii. mm^^mr^M^^Bt^ 
\z^.^-r^mm\^^^r^m^^9\z^i)tim^^xi^ 

•tz/^U— -S? 3CDF^gI5&l/C;tX'ba)ig:^l3£S-r'&JS^<^ 
[0 0 7 2] tflKELtrHl ICfct^rli. 2 

^ftrnth^-B. 'pu<t^mw^(om9^m\zif^^th 

[0 0 7 3] ccDiijaiLfc (a) <;)lfeli^$3l£-r -5)m^3i 



T*fetll^lUTCD?f$SlcPI^$;|^^t(Dr'li^^:L^o 
[0 0 7 4] <iSag:^;^ ( I ) > 

[0 0 7 5] |tIIBm^3£llli. lEfil^MS^'^CDPpllrJg^ 

:fji^x^^tht. ^i£•r^M2xfilcfct^r. lEffi. 
t<x^^o ^(7)^^. lE^i. m^i:Rt/-t/\"u— ^'frtt^ 
[0 0 7 6] fltjisiEiiii. m^\t. iE^^^m\zmnn 

[0 0 7 7] HUfEM^lf*. m7i\t. U^'t^A^:*- 
McoJ±:t)-c 1 [o]::^u;^tL<ld:2'r 5lHl^l&Pg:^U/X-r 

[0 0 7 8] mitm,mn'^. umMi8Lxsmm.{!^t\^x 
Id:. fjiSLtc (2) '^m(Dmxm^n\^fz<n tmmu^o^ 

[0 0 7 9] mIIB-b/'?U— $fa5^?LMv~ LTI*. 
ftriSLtc (3) -fe/^U— ^lOffilT'KB^LfcO^tlHl^Ttft 

[0 0 8 0] (l|2Xfi) Sttl^JjOX^tltcnS^WP^I^ 

fIlBm^iSl^fg®®3^)<gaps^i3!)^^s^'5ct5lcl|xlft•r 

-So ?gai::tSStt*W-r^S»T$5§ft?^-t^^c<t(^J: 
y ^# ^ nfc ^ r^l □ BUIEn?^^^ 1^ comSil l::;^ 

[008 1] BUie^ilWLTId:. lUaiLtr (6) 
(D^SaTlRB^ L (D «h 4. (7) ^ ^ If ^ :i <t A<T' ^ ^ o 

[0 0 8 2] ItJlSfS^tt^Wt-^ig^J'^i: LXIi. 1531 
(5) CD}t5i14*Wr^S^^CDffiilT'SiB^LtcCO<t 
lfl»?:f4i0^^lf'S>Ci!:3&<T'#'g>o f#i::. PVdF*<$T 

[0 0 8 3] HtJie^iiillilli. 2 0 0°CiaTCO^tJS 



(10) 
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^^'t^%^nmo's.SL^^ oo^cjuTicLfcK: 

j^.CDTPIfilli. 5 0°Clc-r^- <l:3t)<$?^ Ll^o ^ti^il 

(Dj»«s$ 5o°c5i^iSi::-r^i:. mi^^m^nmmz^K 

[0 0 8 4] BTliem;«*(7)tS«ti**"r^;^5^^^CD;1g 
li. 0. 05-2. 5Ml:%C0KHU'r'&Cii:3i)^$?^L 

SO. 0 5Sl:%5|^>SI::'r^<i:. IEm^ii:5^t/-t/'^U-^ 
S +5^^ 3^*: ;i <t ;b<Slfl ( c S4x A< fc 

m\t. 0. 1 1 . 5MM%T'fei)o 
[0 0 8 5] SulBjt;«a);iASIi. fl1Il^5Sm^0^g^ttS 
=&-r'S)lS^^O;:gJS3!)<0. 0 5-2. 5mfi%"C?fe^li 
m;&#Mi oomAh^t-yo. 1-21X11 (Diea 

CDT-fe-So HiJiBaAaSO. 1 m I ^MlZ-t^t. IE 

Sllti::?'cC-&StLA<fe^o BtjtB;iAl:?b<2m I 

SSI 0 0mA h^tcy 0. 1 5 - 1 m I "Cfe-So 

[0 0 8 6] cmaxfi) HtilBm#lfl::M^I^^S*6-r 
ffi1±LAr)^o COXSJCfeU. IflSBIE®<tHlIB-b/<U- 

i^Tiz^ijmm^^^o ^fz. za:>Mm^m\z^i)mt^ 

[0 0 8 7] UtS. BillBSftllli. WLRCDrnm^-^tSZi 
[O O 8 8] BtjlBK^$S;<tli. 1 O O^OUT-C^T^Ct 
H^ft^CD;^g;b< 1 0 0°cSM^^i:. fJlB-tr/'? U-^ 

^^m\ziimr^ztt<mwzuio ^tz. t^i^Ltz^ 



S:7^;uAS-tr/\u-^ <!: Lxmi^^hm-^izMmiz^i:^ 

\zr^t. '^^\z^^^mMi^'^i>ztf)mwzui>^ 

M^h^o :i(Dfzisb. M^itm'^SLit. 40-i00^c 
iz't^:ztf)'^^Vn^Li\ 

[008 9] cm 4 xfi) m^^&mmcommmizn*^ 

t\z^i'jmmtmmm)^:z:xm}^^m^tLx^o 
[0 0 9 0] mt^^^7Kmm7&tLxit. ityaiLfc (4) 

l^7km«;«<75ffl-t:KI« Lfc t CO ^ ti (D S ffl t^€> C 

[00 9 1] mmi.fzm'iky5}^\z^i^x\t. mmi±^^ 
^^m^^t^^m^*ifzm}&(D^xin-mwzmmni 

L T t> o A< , ^'m^ izASLmit-riz^iX S ^7 o 
T^RLNc ClOii^. ^-r. JEW^tMrnomiZ-^y^iy— 

^^it^^^itxmmm^i^&t^o mummnizmuk 
j^s^s^i^fc^. mt^mmmzKi^inm^mrztiz 

[009 2] (S 5 xfi) ±tB(Dim < izm^tLXtz-^^ 

m?felC3 0°C-8 O^'CCDJS^g^^il^T-C. 0. O 5 C 

±^Tor^iJ:L^c ^fr. ?;)3=£mfni:i3 0°C-8 O^CCOiJg 
glfe^-pic 1 BtPBl-2 OBtrBmjg«l=LTtci:t^o 
[0 0 9 3] CCt?. 1 CjtmU— h^ii^«iS« (A 

h) s 1 mmx^m-r^fzMzi^Ls^tiim^Lmx&^o 
[o o 9 4] iuifi^;3^i:co;^jtstniB$QSi^^i^'ri)(o 

L. ^fz7^^m(ommmt^&T•t^. -:f^. tosmjas 

[0 O 9 5] iDJemcDjEmU— hSO. 05-0. 5C 

CDScBl::-r'S)wi:lCckoT. ^miz^^jEmtnmoB 

^^^mmz'M<t^ztt<x^^tzisb. i£mjsiifnm\z 

[009 6] zco^oUJi^^Mm-r^ztiz^^x. 
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t^kH zOP^U^ >\Z — ^^ly:^<Om'^ 1 OmQ - A h 
JilJbl 1 OmQ • A h iUTCDSBSIw-T'&C^jtJ^-e^^o 

[0 0 9 7] :Jfet^-e. ltl3$Utc (b) ^iSS-T^Sffii* 

ftjiinLfcS 0<*^%cfc y ^< . 9 5»:fi%iaT(7>r 

^ « ^ ^ l^7Km« j«-:^«7t!l ic o IxTlftB^-r ^ c 

[0 0 9 8] CCDIl^^tm/'&f^^ol^ri*, lut2iE4^. I^IIB 

[0 0 9 9] BUlS-b/^U— it Un*. ftjii!iL/c (3) 

iz/<[y-^(DmvmBA{^fz(Dtm^tiit(r>t<mi^i^^ 

[o 1 oo] niEiEfiii*. f^^n. fi^mmjkij^mwm^ 
^t:iEmmt<mmi^cD^mij l < \^mmizm^%^tifzm 

LTli. mii^Lfz (1) jEl§i(Dffia-CiaBJLtcCOtPl»>^d: 
[O 1 O 1 ] miS^^^I*. U^^'t^A-f :^>^D^M ■ ;«Jtii 

^^^JS.i;mmi*<i: LTIi. tni^Ltr (2) ^SCOffl-C 
[0 10 2] fllB&ffilSli. B5aiLfc'J5^'t7A-<:i->$ 

t>o HUIB^H^^bl^. luIS^MSi^b!!^. mt^^Mmit^ 

Rifmt^')'^'^^'^^tLx\t. mi^Lfz (2) m^^co 
iiRr'mmLfz<Dtmmu^(ot^mi^^ti^c 

[0 10 3] z<Dn:^m?feli. ffij^l*. .lUTdKB-^-r^ 

(II) T'Mig^ti>5o 
[0 10 4] <i![it:^;i (II) > 
(miXfS) JUTO (a) - (c) izKB^f 

[0 10 5] (a) lEmRlSMB^tCDmiZ'^^^iy-'^ 

[0 10 6] (b) JEmJSLV^n.m^t<DmZ'{zy<ly-^ 

[0 10 7] (c) iEmRxsm^^'t(Dm\z-\i/<iy-^ 



[0 10 8] (m2Xfi) Sltt(7>:7-<;uA$msl«rtlc 

[0109] (m 3 Xfl) BUIfimffiil^ 4 O - 1 2 O'C 

[0 110] itjis;s?f^ii. mtzmmu<mts. o-^ 

;iT'^S$*t'S^^l^liS:^|S]lc. fIiem«ll*3t)<HlIfB 

(b) ^fci* (c) <7):^jiT'f^«**t^«^irii«ii:;^ 
[o 1 11] mtzmut. m^\t. zn^xm.m. ^^i^ . 

[oi 1 2] m»t^<7>;Sft^$^T5PSlcfilsmffi»CDAD^ 
^frd^fe^lJiB^-r^c IuI£m*lPi::i^ft^t^^=^'ri) 

yiEMiiiz/^U— ^ . 'BLJS%\^>i^i^\y—^<^f^\'^ 

-f>e-y>X*^:^*<3ti:-S»o mIIEm^»l:^4 0'CiaJi 
r*lS»^^^T5 Ctlc.i;o-C. iESSl/fitllc^^H-SI^ 
S^J=£Sft?iI^b$i±-5)Ci:*<T'#^^ci^). m^slllCDISES^ 

'v0^nv\-^^z,tt'<'n^^'rz^. iE4it-t/<u-^a> 

2 O'C^Ji^^ih:. -tr/^U— ^*<:Xi|i(^i;^iiX$i'r^S::K 
Tb^fc^c «):yj?^Lt^S^(*. 6 0- 1 O 0**CT'fe^c 
[0 113] HtiaiLtc4#^;SJ£i::*DfKiL3ti:3b<t»(7:>fi£ff^ 

T*tT5Ci:;b<-e#i)o MEET, fe^ LNliS^T-CtT^ 

[0 1 1 4] BijtE^jf^$^::^uxiS»^icj:y^T3ii^. 
UXEIi. o. o 1 2 O k g/cm2cDj6Hl::'r^c: 

-So :/UXE^ O. 0 1 k g/cm2ci: y^&< -T'Sxh. 

;«ff^^a)x 7^ y v-^T^y^ ^ ^jqia-r i> c ^ a<®IIIc^j: 
JStLA^fc-Sc — 3'*L/XB£A<2 0 k g/cm2j:yffi 

[0 115] (B4Xfi) ^lEn^Wl^comfillli::!^* 

(tizj: yitiiinLyc^^7Kmi?;Sx;j^m;ili$-M^tiT^o 
[0 116] BUii!iLfr§Sig:^;^icfcUNt:(i. ^^Wi^m 

T=taL\c CKD^^. -^-r. BiiaLtrmi oxfiiCc*:y 
mas^^^s-r^o mirnxm^^^ 0-12 o^cicjiDSft 



(12) 
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[0 1 17] (msxig) jitH<D$a<i3*a^3:-cfc— * 

JiiToT%<*:t^c -^tc. *;]3P£ilffIlc3 0*^C-8 0''C(7);S 
[0 1 1 81 HlJlEt^3tm(?);SS3^UJtD3tmcD?Emu— h 

[0 119] z:(D^'bt^J^^^'kM:^'th:Lt\^^'oX. 

t 1 k H zCDl^Si-f >e— '$i*>:^CO|S^ 1 OmQ • A h 
Ja±1 1 OmQ • A\r\UT(r>mM\:^'t^::itt'^X'^ho 

[0 12 0] >tffc\ :*;^B^(c^^m 1 (Dl^^Km^SiS— 5^ 

[0 12 1] ::5^l^r% *^B^iri^^m2(Dl^7Xm«?a— 
[0 12 2] z<o—AWi^iit. iEiimm<*. ;R.l/B?IieiE 

i:i?§S^*x*'5)U^^Affii:^^t;i^7Kmfi?;"« ; S^IsmM 

[0 1 2 3] BtlfSiE4i;S1^MJi(7)^l»:^l*. Iuism*i;?& 

c7>Jl$li 1 O-- 1 O 0 /i mtrfc-iio ^ HtIIBI^7K}S 
r-:^^D^-:7 h>*l^7K5S»^<*<7>4 0(*a% 

[0 12 4] luISiE4p. Boism^ii&l/ 

C;> (a) . ^fzit (b) (ZU^B^-T'Scfc^'tflfeWC-ft^t 

^itixi^^:itmi-^Li^o 

[0 12 5] (a) mt^JE^RU^mU-t/<iy-'5fi3<Zix 



■b / ^ U- ^» c 4x (D Jt^CD ?S < it t -a (:ii¥S-r ^ 
fllEIEfilR U^miS-tz / < U— ^ ;b< C ^ (7)1^ gpj^ 

[0 12 6] (b) HtifsiE^^. Btiism^:Ri;itiiE-tz/^u 
<b$i±^c<ticcfc y-~<*^b^tT.rL>'5)o 

[0 12 7] C(D (a) ^frli (b) <D8ln£l:i-r S C <t 

iCcfcoT. ^S««Dli^itx*<fcy-HiS3a-r^c:t)b<-r?# 

[0^ ZBl^fz. fills -*m?feli. (Ah) 
it 1 k H zCDmjfeF*3SiS-<>t=-y>X (mQ) COfi;b< 1 
OmQ • Ah)U±. 1 1 OmQ • A h iUTT & -5) C ,1: 

M^Ll^o >fc: — y>x«0lS^lutES5Hl^i:i"*' 

-set lector. :*:m3Si«cm4#i4t3£»Bi^--<^;M#ti 

^i^f^^s&'&iMio. 2 c-c^fcmLycKKosfeasa-^rfc 

^„ J: y»^Ll>teSI*. 2 0mQ • Ah ia±. 6 Om 

Q • A h JUTt:fe>S)c 

[0 12 9] m^fe^Sit-rf Vfcf— ^'>;^CD«[$ 1 OmQ 
• AhlU±. 1 1 OmQ • A hiaTI::-r;&<7)l*, 

ii\ HUaiLyi: (I) a^Sit:^}^*^ $)'5LNiimiijn ufr 
(II) coMit:^>ii::ct y pJt^T'fe^o mu. (I) icfc 

Q - AhlU±. 1 1 OmQ • A h JUT(r;ti:^cfc 5(::lx^ 

■ri)o .^f-. (II) (::^a>T(i. nmu'^m^'t ^mo:> 

;Sgi::/L/XlE. Ri;i9[J3feBSfe{**. B?fe^*<t^>f 
— 1 OmQ • A h 1 1 OmQ • A h 

[0 13 0] \>XT. fiaiLfc {e^y^^^-t^w&n^ 

[0131] 1 ) lE^i 
® C: S J# ^ :K f- « it ^ * -r ^ c 

[0 13 2] BniE;i&!fe)M. ^m»]. js^ttsw^^;g» 

[0 1 3 3] lUIEIE^ij^J^MIKT^ll^li. TO'-lOO 
/im(;)l5Hi::-r'i>o ^^-c. iEll;tJfeMllcDl5 ^ it ii. 



(13) 
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(Dm^t^ 10-100^ mX'. jEfil;S!felHli<?)altl¥^ 
;b<2 0 — 2 0 O A/mCDlESttir^e iEfilSfeM^<^Il^ 
Si 0/im5tci»lr-r^t. »««:Sait^i>:<*Wlt2S*< 

LL^TPgfilli. 3 O A/ mX. Ml::»^Ll^TRgfflli5 O 
Jf^LL^IoSl*. 3 0-50 /imT'fci>o 

[o 1 3 4] mt^mwT^^mmcDm^it. \iXT\zmB^r 

^-r-g)! Ojj&SftiElz»«L. #jScdJ5$S;:»I^L. 

[0 1 3 5] mt^iEmi'^^nmcD^mmit. Htiismfiijs 

m\t. 2 5-4 OH(DtQS{c-r^Ci:A<»^Ll^o 

Ii:;^^c7)ct ^J'cCJld&lcJ^'&^iCD-efe'&o ^lif.^S 2 5%^ 

m«?;a S i^- l^iliS 5? -y: - <t iti:: ''cf -5) StT-A^fc 
-g>p ^Rgi2^/)<4 0%SSS^^i:. iS^M. o^y 

Oct y >f ^ Ll^lcSi*. 3 0-3 5%-t?fc'&o 
[0 13 6] I?lEmmi*i:Lrii. ^7LS«lita)»mtt 

m,t^<r>W.t^\t. 5-2 0//ma)iES(^t"^-ci:*^*?^L 
[0137] 2 ) ^ffi 



[0 1 3 8] B5Seu^^A-f :i->*i»Bt • tttti-r^Km 
[0139] ffjEm«j&«5Mlia>ll5F li. 10-100 

li^. mi^jS!telMllCD>^-®CDJl^S 1 0-1 OO^mlC 
A^omffi;S«gMllCD^t+]l$S2 0-2 0 OAfmtD 
lEH^t•r'i)-fc*<il^Ll^o ftfli5S1^KJic7)15$Si O 

Xr. Ml^^iT^LL^TPIffili 5 O/imT-fe^o — 3^. 

n^mm\zm^i.'p'r<ti:^fzi5b^ •^^^pjvm^'^+i^ 
\z^m-r^z. t tmwzu^^ht^h^o m^mj"^ l. 

^ LI^Ib®!^* 3 0— SO/^rnXfe-So 

[0 14 01 mt^nmf^^nmcDm^it. i^j,T\zmB^r 
^-^mxmm^^^c ^-r. sl>ici cm)>j.±m.Hxn 

iiL. ^ij^Lcfcdi: LTLN^m4i;b^ mmi^<Dmm\zn 
mi^^nmt^m^^fz^n^^^t ^m-^izit. )^y5(o 
nm7^^nm^^^^Lxt^i^n.m<Dm^'&m^r^o 

^m^r^o mmi^<om^\t. slnici cm\ii±utix 
n^'t^^ o.^.mM\zm9i\^. ^^(Dm^^m^L. 
^<o^i^m'S:nth-t^zLtiz^ijiiin!b^iti%>o minm 

[0141] mt^nmi^^mm(D^Bm\t. 35-50 
Hi^ommiz-r^ z t tm^^ l i>c cttidr^^^o 5 um^ 

\Z^^^<DX^^o ^I&:i?S 3 5%*jS(C'r^<t. I^7K 

5 0%S^s^-?,^. ;g^fi. '::)^ySx:^;u^'-^^S 

1*. 3 5-4 5%-efc'g)o 
[0 14 2] tlItSjSmS4^3Rl/ffIIS3iSS»JC01£^SlJ^ 

1^. ^^M1^9 0-9 8SM%. ^iiSm^y2-2 oSa:% 
=liSt^a!Lyi:ttSg"en-®-e 1 0-7 0 g/cm2 (DIBS 
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[0 1 4 3] |tllSm®jS!B!lfiS<7)8?Jtl*. 1. 2 0-- 

[0 14 4] mtmmi^tLxit. §^nnmm.<Dmm\^ 

[0 14 5] MIBa41;1^!^MIi(*> BljaiL/t'jTOA^ 

[0 14 6] ma^S^^bJf^. ItjIE^mm^t^. fllB^ 
[0 14 7] 3) -b/^U— 

[0 14 8] ^SS^?LMi^-hi:LTIi. lUS^Lfemi 
[0149] 4 ) |^7Km«ia 

j3citi^li;E^^^7Kjti^±<*a)4 Ott:|fi%lU±. 9 5i*tt 

$st^<"r>s>c<^3^)^^T^LL^o hbi^A<4 o<*fi%^JS 

t3tJli^a-9-'<^M#ti. :^m;TL*a4^ti5Li;-2 o^c^^ 
9 5«:a%*iffi^^ i:. fiffii: B L t CDSf&Jb^^ C ^fc 

fc^CD) i:BLi:A<Sl£Lrl^*a«;«CDil7C^^fi?A<^ 

tji?^LL^ioSi*. 6oms%ia±. 9 0<*fi%iUTr* 



-2 0°CM5£<D<5;^«JSTl?<Dtta§ft^cfcyifilJi 

±. 9 Oi*|g%lUTT*fe>§)o 
[0 15 0] BLtil^$*t^?gJS^LTI*. Utt^- 

[0 15 1] Btjie^«:^-7K^^-ht Lri*. 'yu\i\y 
>:^-~7f::r.— h (PC) . X^U>*— 7t?t-— h (E 
C) . ei^UV*— TfN^-^— h (VC) . \^\)^UWjU 
eu>:^— Tp:^-- h (TFPC) ^A^M^Ll^o I^Cl. 
B L i:;l^^Ftt'g)>tiyii: LTEC$ffll>^ct. JtSfea-ft 
^ it :^a5il«ca4#tt *:fe*iic[fi) Ji-r ^ - A^-e 

VC. TFPC. vx^;u±i— 7t^:^— h (DE c) . ;>t 
^;ux5^;u*— 7f;f^— h (MEC) ^ttf^Sf^jSH-ib^ifelA^ 

t) >tt ^ » cfc y a I* Jix Jti: < t -a *^ ^ m 3 

<!: E C (DJl^JSJI-r: &5> it . ?Etta-t^-<>^U4*14^ iS 
[0 15 2] $ t>lc5gJ«ttlg$(£T3F1^'^«^.*^t>(&Jte 

[0 1 5 3] *^0^(c0^-5)|^7KjS!«a)<fcyiff^Ll>fflJi!t 
fi. BL<hEC. BLitPC. B LiiECtDEC. B 
L^ECtMEC. B L^EC^hMECt VC. B L <t 
ECtVC. BLtPC^tVC. fc^L^I*BLi:ECi: 
PC^hVCTfe'&c CCDih^. EC(Dtt^Sitm(i5- 4 
0^*«%i:■r^w,!:;b^lI?^Ll^e J: ^ Ji* 

[Zcfc^4,0-Cfc^o ECCDhb^* 5<*«%*3Slw-rs 

>t*<fc'g)tr<!s^. M^l<l:BLi(DS/^A<^i:. ?£l&a-tl--l' 

^.--H. E C a)lt^A< 4 0*«l%^«i^^t. I^TKa 
filiSCDffiJgTb^?^ < o T -< >{E^S*M6T"r iStiJb^ 
fc-S^ciK). ?E)tfeait-<^;M#14. :^a;littta4#tt:Rl^<£ 
;Stea!t#tt*+^l::3feS^SCi:A<B!tlc<p^pJtett*< 
ECC7)Jt^(DMI^*T^Ut^iEHIi. 10-35«: 
«%-r^'S)o ^tc. DEC. MEC. PC&i;VC7!)vi^ 

SFtl>&o liL. l^7K?S«l^fclt^DEC. MEC. PC 

Ri;vC;bNbiSI*ti.'g)'>tj:< <5:4i i fill(7)*;ti^CDlt^;?)< 
1 0*«%^je^^;i:. ig;a^JtTt*lf7Kafi$;«3!)^K^b 

l^lil^7Kaftl;'acD*6S;^)^S < J^i: o T :4- >^a2g;bMST 
•r'&S;H7b<fe-5>o IMkiS^^lii^bMt^DEC. 
MEC. PC5iU^vcA^i=,ii(i;h.'2)'>'U'< 1 fipo 
;*ii«(7)f*«J:bmi*. 1 Of*W%JaTt-r^-.5:7b<a*L 
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fz. f^m^moTmmit. o. oO'ii*»%(r-r^ci: 

[0 1 5 4] iJ#(C. 4 0-9 5(*ffi%OB L. E 0^.1^ 

CD -f > e-y >x $:^i|»iiZ'iST it ;!)<-r: ^ 'g) t ^ 

l:: . nW:^^m U ^ '!? A3!)<tfr ttJ-T ^ <7) $ KnWT ^ - i: 

T' ^ -5) tc tf). m^icD?E»m^jb^ ^ fsi-t-r - it ;5)^T' # 
I w it ^ ^m&mtmj^^ ^ i^*p ^ x". v c iz .i; ^ ^ < 

l/#R 'J ^ A OWai IW Jt *<51lS * +1 ^ t <0 1 % ^ *^ 
[0 15 5] ^fr. IMK}Si«i:UTI*. mmLfzmfH^ 

^^^^<D(DKt>^)\Z^ 4 0~9 5<*W%CDB L. EC 

U e :? X —)i^JSLXS^J\^ZP X »^3Ml^tL'&d'"^«f < 
i: 1 1 fi5i*^if^-^A<-c#^o ECl*. mai 

Ipli. f]ii!iLtc(D<hP14$/<f?iSfCj: y 5-'4 0^^ft%t 
■r'5C<i:7t)<$?^LL>o "^tc. EC<7)ltiecD|E(::*?^Ll> 
mmit. 1 0-3 5ft:a%T'fc'5. — fllfi^l^lS^b 

ttoT. 4 0-9 5(*«%OBL. BCRXf^SMit-^ 

^^^t^t^yi^^t^^-^m-r^mmmmt. n^^t b l 

DEC. MEC. PC. tfp 

"^-^tSZ^tt^Ul-^Ll^o DEC. MEC. PC. TFP 
fitib^!!^. DEC. MEC. PC. TFPCRI/VCA^ 



it-5ffjSEm3 5ga(o(*wtb*i*. 1 o(*fa%iaTfr«> 

TT'fe-So ^fc. <*ait*(Z)Tfigfilli. O. 0 0H*« 
0/6lc-r^Ci:;!)<»*L< . Ll^Tffifill*0. O 

5{*W%-Cfc'So 

[0 15 6] HtJlSI^^Km^j^Ci'^^^'&m^Mi: LT 
l5l«3it<D$^lf 'S>-i:^^'C$^o *T'4,. L i PF6 

A^fe'5>L^^iL i B F4 ^ffil^'i)(D7{)<^^ ^ L l^o 

[0 1 5 7] mtmmm<Dmtm7Kmmizti'r^mmm: 

I*. O. 5-2. 0^;i// I irf^cir^^M^Ll^o 
[0 15 8] BulBI^7Km^;«l^l*. -tr/^u-^ t(;5^;K 

[0 1 5 9] iiitBi^7KS«;'aa)fi[i. ttrsaiLtcm i <7)i^ 

;ill*ii#l:l O 0mA h^/rU O. 2-0. eelz-T^ 
O. 4 — 0. 5 5 1 O Om A h T'^-So 

[0 16 0] 5) mm^^mr^Mi^'^ 

m«;«-:^?m/^riftB^ Lfr<Z) i: l^ltilJ^t^iCD^ Pif ^ it 
t^v^^o ^^\z. tKU :7'>'1bt'zL»jT^>*<$?^Li^o 

[0161] Buistgstt^*-r^;s5^^ii. lE^. m 
[0 16 2] mt^mmz^^ti^mmi±'^mr^Mi^^ 

fz(Otmmjim^\Z^^). m^tU^Ml O OmAh^/cU 

O. 1 -6mglz-r^-i:A«*?^Lt>o JtStt^^'T'S 
^^D^^Ol^MCDcJ: UiiT^ Ll^lGSIi. m/^§S 1 0 0 m' 
A h^/^iy O. 2 - 1 mgT'fei)e 
[0 16 3] 6) nS^** 

C(D^SS«(Cli, tltBEIi^'^CrJl^A^O. Smmi^TCD 
[0 16 4] B^Jl£:7'<^^AS^S^:r^^ffil^'&li•&. bIjis 

i^cfc ^)mtm&i^(DP^mzt$m^tixi^^ztfi<m^L 
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[0 1 6 51 z(onyKmm}&:^^^n7ii(D-mvk^mm 
[o 1 6 6] ^5(i. :^mMizmit>^%2(o^^7i(.mm}& 

■r©T®@. ll6liS5CDBSP^^-rffi:*:»r®ll. ^7 1* 
l!5(D-::5^mH!ll::*3lt^iE^S. -t/^iy—^ JSlUM^M 

[0 1 6 7] meiZTjk-r^oiz. m^iiy^ji-^t^^u 
3 2. -t/^u-'$^2 3. n^mze tn^^mmi^zy t 

nmmz 6^«x.fr©ffi3 3. -b/^U-^ 2 3. lESB 
2 4i:iEfiimi:<*2 5 tiEmmz A^^^fziEmS 2. 
-b/^U--$i2 3. :&ffi@2 6<b:m*immi*2 7^Mxf- 
m413 3A<zcomSlcWM$ttfr4,<DA^t>3t^'So mtEW 

mw^z z\t. snM(rB?iie^^^m^2 7*<aMLTt^ 
-So mtimmuz zoSimit. mmuzst<n&Lxi^ 
i)o miEns^* 2 1 (D^mit. mtimm^zaizism^ 

^^TL^'^>o li]7(C7F-r.i:5l^. lE^M 2 4 . -tLJ^ly—^ 

z sRxj^nmmzecD^mzit. i^m\±'^mr^Mi^'^ 

2 9*<•^tL^•H^*^#^t^Tl^-&o iE^13 2^tl;-l2/^U-~ 
^23l*, lEmmZ ARU-^Z/^ly^ Z SCDP^^RXf ZL 

ti^om^iz^M-t^^^m^^m-t^Mi&'^z Qizcfc y 

IS^^tLTL^>£>o ft413 3;Rt/iZ^^U-^ 2 3 

M^B2 6St/l2/<U— 2 3CDP*9aJRi;C*t^)CD 
^^(Z/^,S^^lt^11^:^-r^iiJ^^^2 U tt« ^ 

tLTLN^o ^^7Kmft?;*Sli. BtIIB^SI«2 1 I^CDBiJiem® 
i$2 2ir^;l$tLTt^^o ^I^CDjESU - K 3 O li. - 
iaB*<.HieSffill2 2(DWI5iE»*mf*2 5lcJS3gE$4x, 
)!)^^fteiS3!)<fIIB^3fil«2 1 *^^3lai$ttTl^'i)c 
St^COmffi'J- K3 1 li. -3S*^IlJlfimtil$2 2(DB5tS 

nmmmi^z 7 izmm^H. t^^mj&t<m^^^^z i 

[0 1 6.8] BUaiLfcll5(ZfcL>T(i. m*^fl2 

2(DS®±«;(rissgp2 8$ftjjSLfcA^ mmnzcD- 
wzmm&^z B^MfSLLx^^i^o mmmz2(D-wz 

\z:mmt^m\zr^m,'t^ztmi^Li\ ^tz. mm^ 

2 8li3ti:<Tiai^o 

[0 16 9] z.(DmmLfz (a) (o^n^m^-r^mm 

(I) . -TJ^irt)*). lEmJkUnmcomzizj^iy-^ tL 



m\zM^^m^mr:Lmt. mtimm^\z$mmmi&'^ 

BJlIfix;:fem;tlii::3 o''c-8 o^ccT^iSSS^f^TT'. o. o 

SCJUJi. O. 5 CiaTC03£«U— hT*«!]?£ffiSSfe-rX 

\zm^$^7Kmm^:z:xm7^on^yD)^it:^nm(Dm 
^^t(oxhtiit±ts.mm\zm^^ti^^(Dv\tts 

[o 1 7 o] ;:^L^-e. mmi.tz (b) $>KS-r^m41i* 

BiiaiLyz4 O- 9 5i*|i%(Z)r -^^^^D^^ 

[0 17 1] CCD-;^mjt!ll::^t^T^*. ftjIBoEffi. lUIB 

^ n ^ SaS»J ^ f^® <k $ i± ^ - i:: y - ^ t \ 

[0 17 2] HtjIB-b/^U— $1 <!: LTIi. BUiili Ltc^ 2 CD 
l^7Km«?ax;:5^KJfe(cfcitS (3) -lr/^U-$i(Dffl-elft 
'B^Ltr^Di:^H3fi7^d:t,CD*^^L^^)tl^c ^fz. fllBS^S^ 

^iiRiifi-r'&ng*ri: LTii, iuaiL/ci557!iLfcm2CDi^ 

(7> <h f5} 4i ^c*: ^ CO A< ffi L N »=> n ^ c 
[0 17 3] BtItBiE:|lli. .^!fe)M. iSm»J&t/*m^J^ 

mitt LXit. HiJiz!iLfrfjiSLfcm2(DI^7KmPj^x;:^ 
mjtill:ifclt^ (1) lEm(Dmx^^mi.fz(Dt^mti:^(D 

[o 1 7 4] mt^mmy^^mmcDm^it. m^Ltzot 

^^Um&iz^i'J^ 1 0'^^ oopmCDmrniz-r^o u 

fc\ jEmmm»(o^mizjEmm^nmii^&n^tLxi^^ 

m^. mm'T^^&mcD^tiwtsitz o - z o 0 p mcom 

iEmys^nm<D±mm\tB5um\zr^zttm'^ 
gcDjisii. mv^Lfzmzco$%7mm:&:z:xm}^\zi6i^ 

X&iBMLfz<Otmmj:mAlZ^^). 1 0-6 0//m(Dffi 
S(z-r^c<hjb<J?^Ll>o Mlc$?^Ll^®Sli. 3 0- 

5 O /i m'C fe^o 

[0 17 5] m^iEm7^^nm<Dmim\^. suiBms^s 

i^li. Wii^LfzCDtmmUmAiZj:^). 2 5--4 0%C7) 
its 3 0-3 5%T'fc^o 

[0 1 7 6] HIB^SIi. U^-^A-f ;i->^qRiS -Sfedd 
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mm}&=-^^m,mz^n^ (2) n.m(o«Six*mmLtz<Dt 
[0 17 7] m^nmy^^nmcomt^it. m^Ltz<Dt 

2 O o jumOiGSlc-T'&CciDb^M^Ll^o m^lj^J^MIi 
a)TBgMli3 0/im(C-rS-*tA<|i?^L<. JEIw»*L 

l^iESl*5 0/imTfeSc :&ai;S«9M!ia)-hBgffi 
lis 5/jmlC'r>5>Cc!:;!)<J^^L<. MC:^^ U 

ICcty. 1 0-'6 0//m<;)te®l:^■r-&C:t*<i^^LL^c 
[0 17 8] BUISm^.^!|^Mil<D^E^.^I*. mi^Lfz(D 

tmmum^i:!^^). 3 5-5 o%(DiEffiic-rs-^3&^ 
$?^Ll>c ffil»mfl5ct y»^Li^^si*. 35-45% 

[0 17 9] BtjlBKmM!aRt/1tII2^^^^Jc^l2«i«J« 
li/^mM!fel9 0--9 8fi»%. S^5t^lj2-2 OMM% 

*l=&^^i!iLyi:t»t^T'n-®-e 1 0'-70g/'cm2 (7)®S 

[O 1 B O] BtIIB^*Sj!&^^MIlCD^^I*. 1. 2 0- 
1. 5 O g/cmS a)$GHlct-'S)- <i:)b<$?^LLv„ 

[0 18 1] z<7)-:^Bj&l*. mfLli. fiaufcmi (D 
l^7KmPjS:=:5>:Sj^!l(::^5l^-cl5^B^LfzS!Jit::^;^ (II) . 

Jl!i(C3 0°C-8 0"CCD;SSIfe<^Tr'. 0. O 5 C]a±. 

o. 5 cjuTo^tmu- hr**D?tffi^ii-rxsi:^^ffi 

[o 1 8 2] *fc\ *^Bjiz'^sm2(Dg^7KmS?;"«x;jJ^ 
[0 18 3] )^J.±t^vELfz^ o \z:^^BM\zm^07\<^W,m 

O. 3mm]aTa>nS$3B : ^SflS-T-So ^t-, fufEI^7K 



[0 1 8 4] |^7Km^;'S-'^m?l!li::*3L^TIi. I1^^3 

-4mm^iJg<h$S<-r'&C<tA<^M$iKTl>'So SlSf^b 

LA^L3ti:)5i<^>v nSWtOS:** O. 3mmlUT(C-r-5> 
^„ Z^CDtzHt). m^t<0. 3mmJaTCD^S^^$^^^ 

[0185] r-::^^P^^ hi/!i^b^6*}S^14l::-r C 

m];iT tmi^9ymmmtih(D^m^^:^ tii<x^ 

;u^*-®jgA<igi^MMa>l^7Kmfi?;"a~5>:S?fe^llia-rs 
[0 18 6] |1JI^-;^m^fe(w:^;]3tS$^T5Bg. 

=£3 0-8 0°C(CL. h^O. 0 5 — 0.. 

tt<X^. A^-^^M'J^'^ACO«Ta^fflJ^'^>-<t*<T'^ 

[0 18 7] *^B^|z^^-::^mjt!il::fct^T, l^7kS« 
;«a>'j^'^Ai£<D;mS*0. 5mo I / I JU±lz-^-SC: 

[0 18 8] :$i^BM\zm^-:xnm\ztsi^X. n^t L 

ffiL>S[g. mm%7i^m^t<JL^[y>±-7fi:^^-h^^\Z 

^m't^:it\z^^x. nmcD^mzi^mmir^f^-r ^ 

1 1 mmfi^^u^mmtf^^miz^m^ithztizj:^ 
X. nm^m^^mmxm^izmoztt^v^^fz^. 
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[0 18 9] :^^BMiz%^-:xm7tl\:^^^^r. m>ill#ft 
(A h) t 1 k H zCDBjfeF^SP-Ot'— yv;^ (mQ) 
COa^ 1 OmQ • A h JU±. 1 1 OmQ • A h lUTlC-r 

[O 1 9 0] :$inm\zm^-:i^mmzi6l^X. lUIE-tz/^ 
b — '$'7!)<^^iSi©^7b<6 O Oi^^/ 1 O O cm3 I^TT'fc 

-So 

to 1 9 1] :*:^B^(z^^i:;^m;i!i(C'^^ti 

[0 19 2] *^B^|c<3^-5)-;^m^&l:^^Dt^r. BUlEIES 
[0 19 3] ::^^BM\zm^:z:^n7^\ztSl^X . HtJlEIE 

miz^^ti^f&mm^mmtti^^z t \z^ y -^itts 

it^ztiz^^x. \f^^min^i&<^'of^^^> mmt 



\z. BaB$<7)*'XSg±^cfey-)HSM-r^Ci:3{)^-C^ 

[0 19 4] ^fr. :^»BM{zmt>^$mmmm-^xnm 

-5> « *'4 ^ ^ t; t . iESR l/affi</5 Pel ( iSEfi 4x ^ -b 

TK^sst. mut^7mmz^m^H^^)=^^M.ikt^^ 

;^-cfc-:>-c. 8ulEI^7K;'§$J^i^. r~:^^D^^ h>^l^ 

LJ. 7b^-^3 O'^CiaJiS 0°C)aT(D;^JgT'0. OSCiUJl 

o. 5c^:iTCD^Emu-hT'fi)3f£®^^T5xfI^mii-r 

[0 19 5] :*:^B^cDI^7Kmfi?;*^-':X®;fe^Sit;^>it^ 

[0 19 6] ^fz. *^B^(c^^#7K««;«— '^m?t[l 
Crmfilt. HtIIEiE*lS.i;HtIIEft*iCDrBl(::iE®$:K^-tz/< . 

u-^it^a^-smffif* ; mummuiz^:§:$^. nyK 

fSt^t. BiIIEI^7KjSiIir5t«$tu^'J^OA^i:$^t; 

5giyi±<*<D5 0t*:«%cky*<. 9 5tt:«%)aT'&*t- 
[0 19 7] Z(DJi5U:z^!^m7iiL\z^ti\t. 

■^^■-(^pM^^^^m^^^ztt^x^^fzisb. :km^iiAm 

l^7Xmfi?;a-':>Jttjtli^^3Ei-r ^ c i: ^ 

[0 19 8] ^^B^lza^-SI^TKm^^-S^m^fel*, iEffi 

mmi^. RlSm%^lEmmm\^(o}^mtL<\tm^\ztm 
unmm'mw<r»im^\^<\tmmzw^t^ti. u^'t;^ 
^mt. mtEJE^^BLifm^nm<Dm\z^m^ti^'^y<\^ 
^t. mtm^^^mz^m^^^'j^oM.^ti'^i^t^ 

7Kl:fi?;S : mtimm^^^^^^ ^^li^t^ 0 . 3mmia 

it. m^nmyi^nm(r>^mmizit-<x&i\ ^tz. m 

lEjE^lSiggSSCOlS^I* 1 O-- 1 O 0 /imr-fc^o 
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[0 19 9] l^7Km^;«-^^m;t!lT'Ii. ^tlCDl^7K®S 
i:. 'J K^-f KA^«ftl5L-\b-r<^cj: -So C+t* 

(D;li^14^|S]Jt$i±TL^i)c — IEtil::*$t>r(iC(D 

'So 

[0200] tz^v. r-:^^D^^ 

ffil3-&;S 1± c*: 5 i: -r ^ i: . a® L jS ^ 1* ^ - 

[020 1] ^H^B^cOcfc -5 1::. ^P:$^CD^gL^iEfi&/^!fel 
MSOH^^I 0-1 OOAfmlC-r-S-iil'J^oT. IE 

cDl^m. r-::^^n^>7 h>^'^C;l^7Kmfi?;a^iEajS 
9 5ms%)iiTcDr~::^^p^^ h >^#t;i^7k)t!i|^^ 

»s<z)i^*««ja-?5^a5i!i^ ii3K-r ^ c <»: 3b< t? ^ ^ « 

[0 2 0 2] BniB~:^:^m5l!l(^^;3?Em^^T5i^. 3tm;^^ 
^30-80°ClCL. A^oStmU— 0, 05-0. 

A< j^i^; L r ^^7Km6?i^ 7c ^^p-r -S) o ^ my -r -5 z ^ 

[0 2 0 3] :$:^0^Ui3^.^-;:^m;t!2^c^L^T. :^li;51$3 
MBCDJl^^l 0—1 0 O // miCf tlCci:oT. ^ 

[O2 0 4] ^^0^(c^^-:^m;fel::^3L^T. ^^7Km^? 
;SCD'J f^'^A^CDilg^ o. 5mo 1 / I )ii±\z't^::^ 



[0 2 0 5] :^mn\zgi,^-:^xm^\zni^x. n^tL 

fflSai^7k;tSIA<n:TU>*-^7t?*-h*MI^ 

X. n&mm^^mmxmmizmo ztt^v^ ^tzisb. 
tt<x^. :Km^imm^^\iRif'*^^<p)^m^t:^^)-s 
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i«lZ2g:7'>1b7^0^'J5^0A (L i BF4 ) S-l. 5^ 
I ^^7k««?«*IS«Lfco ffiS5T;^S- 

't7 A^P»?CDmMi^(::HufBI^7KmP;'«^m^t!lSS 1 A h ^ 
fcy<Dfi*<4. 7 g ihl^ltiitfcf'ScfcaiC^iAL. 
3. 2mm. iffiAUOmm. SS*<7 O mmG5»^|^7K 

[0260] ^# t) ttfcHJS^J 23-24 05 ^ ^^tt^tillCO 

[026 1] 
[«5] 





(Ah) 


(mO) 


(m Q 'Ah) 


(%) 


300 C?JU^ 
(%) 


8 s^^SE^ 

(%) 


l^tg^ 23 


Q, 6 1 


7 8 


4 7. 5 8 


8 8 


9 2 


0. 5 


Htgin 24 


0. 6 2 


7 5 


4 6.5 


9 0 


9 5 


0. 7 



[0 2 6 2] m5t^h>mht^u<^5\z. mmmz3-2 
4(o-:xmm\t. m^mv. 2c»mB#&u:3ooi^^ 

mi^'^W\X'^^:ztt<t>t^^o 

[0 2 6 3] immmze) ^^m^tLx. TJi^^mco 

t'^VT'SofrJlSF 5 O O // mCT)^ S 
— [-ZP^Jl2^^mi\ l:5t!l-1'?i$J¥^*^*4mm. 1 
0 0 mm. iS$*<2 8 OmmlZ-r-5Ci:lil^li. lUiS L 

frii!6«n ^iHi4iirLTi^7Kms?a-<^m*^a8atL 



[0 2 6 4] n^tlfzm^mz 5<D:z:Xm7^\Z'Ol^X. 

mv^Ltzmmm^xm^Lfz<otw\mzLxB&. 2c 

«j:mB#cD^Mi|itl#mv 3 o o+^^^;u^o§MM}#^^ 

2 5co-:^m;feii. ^gA^e.Ahr*. zcnm^m&m. 

}#j^A<8 5%T% 3 o o-tf-f ^;u»a)§aMf#^A^9 o 

9^T% 8 5°Cfl=5=MS0)fi^n?!)<3%r'fc'3fco ^At-:5T. 5 
o<*!g%cfcy^<. 9 5^*^g%JaTC0BL^^t;l^7K>t 

tLXm^t^O, 5mm<D^S45^— h:7-f ;uA$ffiffir 



(26) 
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[0 2 6 5] (SIJ60O2 6) 

<jE<lcoffS>^f . 'j^'t^Azi/Nyu h^^b*^ (L ix 
Co02 ;{iL. xiio^x^ 1 T-fe-g)) t»5S9ifig 
%^r-tz^u>:^^-y^ 2. 5ms%. '5?'^:?T-f h 3 
mi:%:RI^7K'J :?^v^be-'j7'> CPVdF) 4mi:% 
i:N— >T;uePU K> (NMP) >t>«^*Q^T^lC;l 
^L. If^FA^I 0//m<DT>^Sn't?A^S*^t^^t^:^*S<* 

*m<*a)=&®icsK3b<3. 3g/cm3 T% ^mmt<3 

. [0 2 6 6] <nm<r>itm>mmmm^ti.x3oo o 
""cvm^mi^tz^yy^i-xtdy^^mmmi^ (suits 

(dO02 > *^0- 3 3 6 O nm) CDt»^S 9 3mg% 
mmmtLXn^^J y-jitt:=L*)^> (PVdF) 7 

1. 3 g/cm3 T% ^l®S;&<4 1 11^3{)<4 5/L/ 

[0 2 6 7] <-t/^U— >IS^;b<2 0 //m. ^?lS7b< 

5 o %CD tK U X ^ u > SS ^ ?LM 3^ -< ;u A 3b^ t» ^ -b / ^ U 

[o 2 6 8] <mm%(Di'^^>muiE^^J^TSt^\t^nm'S: 

imW-mzm.W^L. m^t^Z- Smm. it>iJb<3pnn 
m. S$A<5 Omm<Dil¥^mfii»*flPS8Lfco 

[O 2 6 9] <l^7Km^?^(Diii!l>ES:7»:;^b7fx't^^U5^ 

OA (L i BF4 ) £x^U>:tl— 7t<^-— h (EC) t 

r-::^^p^^ h> (bl) CD;1^JtSl (;M^(*«J±^ 

2 5 : 7 5 ) 1^ 1 , 5 1 Jgfi? LT^^7K«^S5a* H 

[0 2 7 0] 2>Jt^T?. T;UHSicbp®$7K'j::^Pt;L/> 

T*aofcl?^ 1 oOiL/mCO^s:^— h:7^;uA^^ttir 

j&mL. ztL\zm^mm%^^i\si^i.. m^t<2, 7mm 

^^r-fc^TKU :7';/<fcfcf-'j7^> (PVdF) 

ilgT'^^i;^^;u:7:i-JUATS K (j^^-J^Tb^l 5 3°C) |C 

0. 3mm'^mm^i±fzo m^^tz^^T&^m^^^^-— 



h:7<;UA|:^(7)m«i»l::m7fcSfil 0 0mAh^try<D 

g;b<0. 6ml ttj:h^z>{z^XL. fIIS>g;'S^ BUIBm 

[027 1] :>:l^■e. me^s:^— h:7-f ;UA(*9(7)m« 

i¥ic8 o^cr'H^$5:jii^i 2^mmtz.t\z^ijmt^m 

[0 2 7 2] HillS^ S h 3^ ;UAp>qCDm*lll(:i|tIfH 
5lC;-iAL. J5**^3mm. iB3b<3 2mm. S3fA<5 5 
[o 2 7 3] c<Dl^7Kmfi?;^^:sfem;l!i(^>t^ L. 1a]3tmx 

T\Z5 htkMLfz^lk. t<r>miMTX'0. 2C (12 0m 

A) r'4. 2 v^-e^aa • ^mEJts^ 1 oBtrafro 

fco -^CD^O. 2C-e2. 7V^-C»SL.^t>(r2-9- 
[0 2 7 4] ^#t>*^frl^7K?#^l^-^^:m;i!lC0M;^ (2 0 

•"o X'(o:^m^Mmi^\^im^^fztb\z3cwLmn<Dm 
mti^nm^mmLfzo ccoi^. o. 2cxcDmmmmi^ 

Oblzo. 7CL/— Kt?a)4. 2 V^aSit • SSBECDSBt 

L. 3oo'^^<?ji.'ik(Dmmmi^m^m^\^tzo ^tz. 

4 . 2 V 8 5 '^C-C 1 2 O ftFBlOSiSSS? jR^(OIIg 

tL^jlij^Lfco ]5A±(DSlffiff5 2 6a)«Jt!ia>*;)»gfi. m 

[0 2 7 5] (IIS6«>J2 7-3 7. A. B;Ri;itR« 1 

2-13) lEm^'^nmtMmy^^mmo^mcDm.^. 

l^7Kmfi?;^x:^m;^!l^^#rm;i^lif^ffi^^To/co 

[0 2 7 6] 
[S6] 
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(Ah) 


{ /i m} 


C M nr») 




3 onnm 

■ ^Jk A»t- «CT 

(%) 


300 -tt-r-j'/u 

— ■ *i4- 

(96) 


85tB?@E 
(%) 


nm^\ 26 


0. 32 


48 


45 


75 


96 


90 


3 




0. 35 


60 


56 


75 


92 


80 


3 


nm^ 28 


0. 30 


39 


36 


75 


98 


93 


3 


29 


0. 25 


24 


23 


75 


99 


94 


3 


30 


0. 12 


10 


9. 5 


75 


98 


88 


2 




0.30 


48 


45 


60 


90 


80 


4 




0.31 


48 


45 


70 


95 


82 


3 


33 


0.33 


48 


45 


90 


97 


92 


2 




0. 31 


48 


45 


95 


38 


BO 


1 


S^tfe^g 35 


0. 28 


4a 


45 


40 


80 


80 


G 


nttm 36 


0. 36 


60 


65 


75 


90 


82 


3 


37 


0. 38 


80 


80 


75 


SO 


75 


3 




,0. 35 


87 


90 


75 


SO 


50 


3 




0. 05 


8 


8 


7S 


80 


85 


2 




0. 30 


105 


108 


30 


20 


30 


6 


it£t<ni3 


0. 10 


8 


8 


30 


40 


60 


6 



(L i B F4 )^ 1 . 5^;U/ I »«LfctiCD^ 

[0 2 8 1 ] immmAo) $mnm}&tLx. 2oi* 

IS%<DX5^L^>*— tK^-'— h (EC) , 7 5(*«96{Dr 

— 7^^p^^h> (BL) Ri;5<*«%a)f-u>:b — 

^OA (L i B F4 ) ^ 1 . 5^;U/ I jg^LtctO)^ 

[0 2 8 2] immm^ ^) $%7Kn^}&tLX. 2 5«: 
»%OX^L<>*— ?t?:t— h (EC) . 7 4(*»%a)r 

— ::/5^a5^h> (bl) ^ti; i i*fg%<D h;ux>;t)N t> 
^*:-i)IMK>ii!S^(CE:7^:;^b7fx'^K'J5^':7A (L i BF4 ) 

[0 2 8 3] ^#ibtLy=IIS6«IJ3 8-4 1 O—^^Wt^IZ-O 

MJ#^Si;8 5°CT'f?K^CDjll^tL&;fJSL. ^CDSS^^ 

[0 2 8 4] 
[S7] 



[0 2 7 7] a6A^t>BJb3!)^?^^«^5lC. iE^l;$:feMJia> 
0-1 O O /im-e&^iEfili:. »S*<P. 3m 
mmTCOM-i^*^^. 4 0-9 5<*!g%(r)BL$^t;|^7K 
j§it|L$-^^t-^IMKmM;'^^(ii^fcl|jSfe^5iJ2 6-3 7, 
A. B<Dx;j);m7fel*. ?KSi?iK^[:inS$«3£i^]^*i-'5>a)* 

tqifij-r-sc chA^T*^. *jD^^g. 3 c-c(D«^m^ss,i; 

[0 2 7 8] znicJ^L, ittm-i 2<7)-;:^m;fe(i. 3 
Jfe^ij2 6-3 7. A, B{Z\t^X^^^:itt)<t^f3^^o ^ 
<5rj2 6-3 7. A. B\Zit^X'^^:i tt^t^t)^^c 

[0 2 7 9] immm3 8) ^^7mm^tLx. 24. 

9(*l8%(DX5^Lx>:t»— 7t?:^— h (EC) . 7 5»W% 
(Dr — 3?^D^-i7 K> (BL) :&i;0. 1^|g%CDf- 

u>^— n-c^^— h (VC) 3!)^t.?^c^^l^7K^§^^^l::ES:7»>^b 

7h';7KU5^0A (L i B F4 ) ^ 1 . 5^;U/Ii§«L 

[0 2 8 0] {mmm3 9) ^^^mM^&tLx. 2 4(* 

«%(7)X5^U>:^— 7p^s-h (EC) . 7 5(*W%(7>r 

— :?^p^^h> (BL) :Rz/M*fi%<De-u>:^ — 
h (VC) t^i^u^^^y^mmi^^y-jitn-^'^wj 
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3 c3&^ 


www ^ f ^ » 


8 St^WrM^ 

Jt J PM» |9w 






itm 














(vol%) 


CAh> 


(%) 


<%) 


(%) 




vc 


O. 1 


O. 3 2 


9 6 


9 2 


3 


m^m 39 


• V c 


. 1 


O. 3 3 


9 6 


9 6 


4 


111^^40 


vc 


5 


O. 3 O 


9 2 


9 3 


6 


^mm 41 




1 


O. 3 2 


8 8 


9 O 


3 



[028 8] (llte^M 4) -ti/^U— $i(D^7L«v— h 

CD^fejSi©^^ 400sec/'100c mSlcT -S) 3 <t 
liJl^l*. BlIi£nLtr^]5£1?>J4 2i:i^)«(zLT»SI^7Km« 

[0 2 8 9] (3lte0il4 5) -tr/^L/— -^^CD^TlSv— h 
(D^^Sli^^^ 15Osec/100c m3|r-r -5) C <!: 
IJi^li. Biriz!iLfcllJ6i5iJ4 2i:j^«lzLT^§y|^7KmP 

[0 2 9 0] ?#>b4xfrllffi<5iJ4 2-4 5CD-::^m;i!ll^o 

fi. 3 cJ»mB*a>§filt^^. 3 0 o-9--f ^;u»co#« 

[0 29 1 ] 

[as] 













8 5^r?^^ 
















(sec/100cm3) 


(Ah) 


<%) 


(%) 


(%) 


I^K99 42 


9 O 


O. 3 1 


9 7. 5 


9 5 


3 


llfife<51 43 


5 8 0 


0. 2 5 


8 0 


7 O 


2. 8 


Hfife^l 44 


A O O 


O. 2 6 


8 5 


7 5 


2. 8 


45 


1 5 O 


O. 2 8 


9 5 


8 8 


3 



[O 2 8 5] a7?^)^t)BJf>)b^fJ:<^:5lw. 4 O - 9 5 tt^ffi 
0IJ3 8- 4 OCD-:^mjfe<t. 4 0--9 5<^!i%(7>B L. 

4 1 (o-y^mT^it. mmm2 eo-^^mT^i^^^x. 3 

* O O +^ ^ (7) ^Mk^I^ 5b<;g I N d i A< t5 A^ 'S) o 
[0 2 8 6] (|lljfiC»J4 2) -tz/N°U— ^ i: LT. Ii:^*^ 
2 5//m-e. 12 0**C. 1 BtrBTT?CDSftJ|Rli*<2 0%-C. 
3^^3Sii^A<9 O s e c / 1 0 0 c m^X ^ 
*<5 0%CD7K'jx^U>SJl^?Lm37-i';UA^ffiL>^Cli: 

)^jL^ii, rnvS^Ltzmmmz e tmm\zL.xmmt%7i^mm 

[02 8 7] (Ilte0ij43) -t/^U— '$^C7)^?LMr'■<;^ 
A(7:)^^31M^^5 80sec/100 cm3(c-f 



[0 2 9 2] immm^e) im^^m-t^mi^^^m 
tmmzLxm^m'&i^&Ltzo ^^^^titzmmn'^^i^ 

^Xh^m^t<0. 1 8mma)T;US-'!7A&|Zi|S^L 
fzo ^Xl^X. 8 0°C<7)ig;^K^#Sf^lZfcL^TB^II£^S^ 
«|::maila)l?$SFf6]lc;^3^-:)T 1 0 k g/cm2<7)E:ti 

^ inieiE*!^ t/fiffi ic-g ^ ^ *S^^J ^ ^^Jllb $ -ti: T - 

[0 2 9 3] 2 4. 5^:$:fS%CDX5" — TfC^v— h 

(EC) . 7 5i*fg%(7D r — :^^D^':7 h> (BL) S 
I/O. 5«:^%c?:>t'— Lx>:^— TfCir--— h (VC) 7b^»i?'J: 
'5)lf7K?tiSlZE537-v<b7hxOK'J5^':7A (L i BF4 ) ^ 



m^ti^e 5mm(7>»^l^7Km«?;«-^:>im;t!i^*a^lz:'C 

[0 2 9 4] {mmm^y) mm\±i^-r^m^'=Fi^ 
tmmzLxmmm^i'^&Lfz. mi^Mzm^m^nm 

«"Cfc-2)J|[*3!)<0. 2 SmmCDT^US-'t^A^lZJlXjiftL 

>rc <^L^T% 8 O^CCDi§;^E^IISm(rJSL>-CBtJlBnSI 
^^l::m^il*(?5ll$:^fS]lz;^.^or 1 O k g/cm2(DE:^ 

^mt^iE^:^xsnmiz^-^ti^mmm^t^mt^'\tx- 

(*-lbL/=o 
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[0 2 9 5] 2 4(*f8%CDX5^U>^— Tp^r^— h (E 

c) . 7 5<*fg%(Dr— ::^^a^<7 h> (b D JSirS2 
$SizEg:7«>'jb7rx'^^U5^0A (L i B F4 ) ^ 1 . 5^ 

3mm. i|i;b<3 2mm. ?S $ 5 5 mm^^SI^TKSP 



[0 2 9 6] m^tifzm^mA e-^Aiozzixmrnz-o 
a. 3 cwnm^cD^mmm. soo-ft-r^^i-scDgg 

lt^^Ri;8 5*'Cr-»aK^(7)»n*?l!)SL. -€-0)^** 
TI5S9lr^-ro . 

[0 2 9 7] 

[S9] 





(Ah) 


3CfiC« 
(%) 


(%) 


a 5t:«»Kft 

(%) 


^i^^ 46 


0. 3 2 


9 6 


9 5 


0. 5 


mmm 47 


0.33 


9 6 


9 7 


0. 6 



[02 9 8] a9A^i^B^i^*^/d:cfc5IC. HJS^^lj 4 6 - 4 

7 (D-;:)jm;fe(i. i^^gt'. 3 C»mflt3il/3 o o-9--r 
^ ;u^co^S^tlti^;b<^ < . )!)^-3 8 5°c-effjaL^zlSO 

[0 2 9 9] (|ltgW4 8) n^^W^LT. T;US?b(D 
SSS^tK'J t°U>T'SofcJi:^ 5 O O /i mCO^ S:?-. 
— h:7-f «.=&-^,^$Jf:$*<4mm. i|ii;!)<8 

Omm. ;^^7b^2 2 OmmlC-r>5)C: ihia^li. fiiaiLfr 

[0 3 0 0] ^i^Mzmmm^ B(DZL^xm'^\^^i^x\ 
cwLM^ommm^m. 3oo-ti--<^;u»a>sst«^^ 

0114 8<D-:j55im?&(*. #g*<3. 2Ah-C. 3 Cj^l|B% 

^ait}tm3!)<9 6 %T% 3 o ov-^ jiy^ik(r>^mM,nm 

A<90%-C?, 8 5*CffKft(Dfll^tLA<3%T?feo^Co tto 

lE^^^mmom^'^^ o - 1 o o umizL. t^r> 

4 0-9 5tt;«%cDBL^^t;l^7K?iii^^^fflt^'&<t. m 

5 mm(D^ S h 37 -f ^ ftffl-C^ ^ CI it ^ JtSt* 
[030 1] 

[li®C7>Sm?^cflRB^] 

[HI] m^\z%io^m 1 (Dg^7Kmft|jS-::^m;i!lO-<?'J 
[112] Hi CDA§c^3r-rffi::^^®llo 



[US] H 1 cD-;^B.^(zfc(t-5iEffi. -b/^U— -$^3^1/ 
[H4] *^B^{z^*:)^m2CO|^7kffi«iar:5)jB?feirfc 

[H5] :$:^B^icii*9^m2<Di^7xmfl?;a-':>im^fecD- 

[He] H5(OBSfi$nt-ri2£:^l^S@p 

[117] H5(D-;j55:m/^l::^3rtl)iE«i. -iz/'^U— J'Zil/ 



2 1 
2 2 
2 3 
2 4 
2 5 
2 6 
2 7 
2 8 

2 9 

3 2 
3 3 



2-jE«. 
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[112] 



[@3] 




mil 




3S P 28 



F^— 5H014 AA04 EE08 HHOl HH06 
. 5H021 EEOl HHOO HH09 
5H029 AJ02 AJ03 AJ05 AK03 AL06 
AL07 AM03 AM04 HJOO HJ04 
HJ07 



